Throughout the history of military and naval con¯ict, disease, and diarrhoeal disease in particular, has been a key factor. In the Napoleonic Wars (1803±1815) about eight times more men died of disease than of injuries sustained in battle. In the Crimean War (1853±1856) the ratio was three to one 2 .
Many of the early reports refer to diarrhoea and/or dysentery, with no indication of which section of the intestinal tract was involved 3 . During the crusades (in the 11th to 13th centuries) the three great af¯ictions of armies were dysentery, fever and typhus.
In the 16th century, diarrhoeal disease was attributed to sudden change of diet. A century later the`bloody¯ux' of the summer months was blamed on contamination of food by¯ies; whereas the winter type of bloody¯ux was caused by wet, cold, exposure, and lack of suitable food and clothing. By the time of the War of Austrian Succession (1741±1748), there was recognition that the seasons that produce most¯ies and other insects were the most productive of dysenteries 3 .
By the late 17th century, it had become widely appreciated that success in military campaigns was determined largely by disease prevention, together with care for the health and well-being of the soldiers or seamen 4 . Frederick William (1620±1688), Great Elector of Brandenburg, improved the sanitary organization of his armies by increasing the pay and status of medical personnel. In 1758, Gerard van Swieten (1700±1772) wrote a treatise on the diseases met with in campsÐa book that was translated into many languages and strongly in¯uenced military prevention policies.
ATTEMPTS AT DISEASE PREVENTION
Sir John Pringle (1707±1782) (Figure 1 ), a Scottish pupil of Boerhaave, was intimately acquainted with the British Army and came to occupy positions of great in¯uence 3, 4 . Known as the`father of military hygiene', he revolutionized prevention of the most prevalent diseases 3 . Dysentery (characterized by`frequent stools of blood-stained mucus accompanied by tenesmus') was believed to be caused by foul air, and the treatment in Pringle's day consisted of bleeding, emetics (ipecacuanha was widely used) and purging (usually by the use of rhubarb). Pringle's methods of prevention were to stop indiscriminate fouling of the ground by troops, to cover latrines daily with earth, and to move camps from fouled ground when outbreaks of dysentery occurred. In 1752 his rules for hygiene in army camps, including adequate latrines, proper drainage, and avoidance of marshes, were publicized in Observations on the Diseases of the Army, in Camp and Garrison ( Figure  2 ), the earliest book on military hygiene, which subsequently ran to seven editions. Across the Atlantic, Benjamin Rush followed with Directions for Preserving the Health of Soldiers (1778).
In the Royal Navy changes to the design of vessels allowed for longer voyages but produced overcrowding, 5 . These texts were soon followed by one written by Sir Gilbert Blane,
Observations on the Diseases incident to Seamen (1785). The reforms of Lind and Blane led to improvements in both the hygiene and the ventilation of men's living quarters, regular provision of clean clothing, a reduction in the passage of typhus into ships' companies by pressed men, and a more rational diet. Thomas Trotter likewise did much for the welfare of both of®cers and men, his major contribution being a three-volume work Medicina nautica, published between 1797±1803.
THE 19TH CENTURY
The Corunna campaign (1808±1809), fought in northern Spain under the command of Sir John Moore, suffered heavily from disease; Sir James McGrigor, Inspector of Hospitals at Portsmouth and director for 36 years of the Army Medical Department, left details of the morbidity and mortality. Overall, the mortality from disease amounted to 17%, most of the deaths being caused by fever and dysentery. 6 During the Napoleonic Wars the French armies, both in Egypt and Russia, were decimated by diarrhoeal disease, probably of many different types 7 . The American Civil War (1861±1865) was the last large-scale con¯ict fought before the germ theory of disease gained ground (Joseph Lister described his experiments with carbolic acid antiseptics in 1867) 2 .`Miasmas' and ef¯uvia' were still considered important. The ratio of two deaths from disease to one from battle wounds represented an advance over previous con¯icts. Diarrhoea/dysentery accounted for 360 000 episodes of ill-health, with 21 000 deaths during that war, both sides being affected 2 . In addition to acute diarrhoea/dysentery, chronic diarrhoea was very troublesome throughout the American Civil War, possibly related to scurvy (scorbutic diarrhoea was widely described) 8 . Typhoid, which was by then clearly separated from typhus 9 , produced 149 000 episodes of disease and 35 000 deaths; 2 this disease was also to be important in the Boer War (1899±1902).
MODERN TIMES
After general acceptance of the germ theory and of preventive strategies based largely on Pringle's principles, the incidence of dysentery and typhoid fell substantially. Except in the Crimean campaigns, cholera was seldom encountered 10 . But despite these gains diarrhoeal disease is said to have immobilized the British army at Gallipoli 7 .
Traveller's diarrhoea is now a principal cause of illness in military and naval campaigns 11 . It can be reduced greatly by chemoprophylaxis, despite the multiplicity of organisms involvedÐbut, should widespread use of antibiotics be encouraged? The answer must be no; no antibiotic is without side-effects, and wide use of chemoprophylaxis is certain to encourage emergence of resistant organisms 12 An uncomplicated case can be managed by oral rehydration without resort to antibiotics ± unless dysentery (bloody diarrhoea) has supervened. In the Second World War, both endemic and epidemic diarrhoea af¯icted the British Army 11 , and the American Army lost over one million man-days from amoebiasis alone. In the Battle of El Alamein, 40±50% of frontline German and Italian troops suffered from dysentery 13 and Rommel maintained that dysentery rather than the Eighth Army had been the victor 14 . During the Korean War, the American forces lost 78 970 man-days from diarrhoea/ dysentery 11 . Of a sample of 98 soldiers, 54 developed diarrhoea (from a multiplicity of pathogens) within six weeks of arrival in South Korea 15 . The French expeditionary force to Indo-China (1946±1954), during its illfated campaign, had over 160 000 cases of amoebic colitis, together with numerous cases of shigellosis, salmonellosis, and cholera, as well as 19 000 cases of parasitic infection 7 . In Vietnam the Americans found diarrhoea a greater medical challenge than malaria 11 ; and in the Gulf War diarrhoeal disease was likewise highly troublesome.
Although the mortality-rate associated with enteric infection in soldiers has decreased enormously, the overall incidence of infection has declined little if at all 16 ; in the 1990±1991 campaigns in Saudi Arabia and the Arabian Gulf the incidence of intestinal infection reached 50±100 cases per 1000 soldiers per week 16±19 . Experience differed however, from earlier con¯icts in that diarrhoeal and other infectious diseases were not a major cause of lost manpower. The difference has been attributed to a comprehensive infrastructure of medical care, extensive preventive medicine efforts and`several fortuitous circumstances' 19 .
Diarrhoeal disease in seafarers remains troublesome. The prevalence of travellers' diarrhoea was studied in nearly two thousand sailors and marines on a US naval ship during a Western Paci®c deployment 20 . A questionnaire indicated that 52% experienced at least one episode, but only 5% of the ship's company sought medical advice. In an explosive outbreak of gastroenteritis on an aircraft carrier in the Eastern Mediterranean 21 a 16-day period saw 777 cases of acute gastroenteritis in the 5000-man crew. As so often happens, the causal agent was never identi®ed.
CONCLUSIONS
Diarrhoeal disease has in¯uenced the outcome of military/ naval campaigns from time immemorial. Since the eighteenth century, prevention has been of paramount importance. Even today, the aetiology and pathogenesis of outbreaks of diarrhoeal illness are commonly obscure.
